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I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70.17).): 
Description, pages: 

1-12 as published 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, . Nos.: 



Claims, No.: 



1-26 



as published 



Drawings, sheets: 



1/5-5/5 



as published 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 7-13,16-26 

No: Claims 1-6,14,15 

Inventive step (IS) Yes: Claims 

No: Claims 1-26 

Industrial applicability (IA) Yes: Claims 1 -26 

No: Claims 



2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Reference is made to the following document: 

D1: EP 0853411 A2 (LUCENT TECHNOLOGIES INC.) 15. JULY 1998 (1998-07- 
15) 

D2: WO 9742774 (TELEFONAKTIEBOLAGET LM ERICSSON) 13. November 
1997 (1997-11-13) 

Document D1 was not cited in the international search report. Hence, a copy of the 
document is appended hereto. 

Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 The present application does not meet the requirements of Articles 33(1) and (2) 
PCT, because the subject-matter of claim 1 is not novel. 

1.1 The present broad formulation of independent method claim 1 is such that its 
subject matter can be read onto prior art document D1 , which relates to a method 
of transmitting signalling information between signalling points of a 
telecommunications system (see column 2, lines 34-49; fig.1). 

In particular, document D1 discloses a method comprising transmitting signalling 
information between said signalling points via Internet Protocol based network 
(see column 2, lines 34-49; column 5, lines 14-19; fig.1). 

Consequently, the features of independent claim 1 are already known from D1 . 

1 .2 It should be noted that even if the Applicant were to interpret claim 1 in such a 
manner as to enable him to allege that its subject matter were novel, based on 
minor differences between the features of this claim and those disclosed in D1 , 
the subject matter could still not involve an inventive step (Articles 33(1) and (3) 
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PCT) because D1 discloses the same object and the same type of solution with 
respect to the disclosure of claim 1 . 

1 .3 The present broad formulation of independent method claim 1 is such that its 
subject matter can additionally be read onto prior art document D2, which relates 
to an telecommunications management network connected to a common channel 
signalling network (see page 4, lines 1 1-22; fig. 3). 

1 .4 The additional features of dependent claims 2-13 are either disclosed by D1 
(claim 2-6 see fig.1 , obj. 101 ,11 3,1 19,120) or seem to be implementation 
measures not involving any special technical effect or are well known in the art of 
telecommunications systems. Hence, the additional features of said claims do 
either not add anything novel or inventive to claim 1. 

2 The structural features of independent apparatus claim 14 correspond to the 
already discussed method steps of independent method claim 1. Claim 14 is, 
therefore, not novel. 

2.1 The structural features of dependent claims 15; 16; 25 correspond to the already 
discussed method steps of claims 3 and 5; 1 1; 7 respectively. Hence, these 
claims do either not add anything novel or inventive to claim 14. 

2.2 The additional features of dependent claims 17-24 seem to be implementation 
measures not involving any special technical effect. Hence, the additional features 
of claims 17-24 do not add anything novel or inventive to claim 14. 

3 D1 discloses a method comprising exchanging signalling information between a 
telecommunications network and an IP network via a gateway device arranged to 
convert the signalling data between a voice-over-IP format and a SS7 format (see 
column 2, lines 34-49; column 5, lines 14-19; fig.1). 

Hence, the subject matter of claim 26 differs from D1 in that it mentions to what 
kind of user connection the signalling information is belonging to: first user circuit 
switched, second user packet switched. 

However, this feature merely describe some straightforward possibilities, a skilled 
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person would know without the exercise of inventive skill, in order to apply the 
method for exchanging signalling information. 

Hence, claim 26 does not meet the requirements of Articles 33(1) and (3) PCT. 
Re Item VII 

Certain defects in the international application 

1 In order to meet the requirements of Rule 6.3(b) PCT the independent claims 
should have been cast in the two-part form, with those features which in 
combination are disclosed by document D1 should be placed in a preamble Rule 
6.3(b)(i) PCT and with the remaining features being included in a characterising 
part, Rule 6.3(b)(ii) PCT. 

2 In order to fulfil the requirements of Rule 5.1(a)(ii) PCT, document D1 should have 
been identified in the introductory part of the description and the relevant 
background art disclosed therein should have been briefly discussed, preferably in 
such a way that the inventive merit of what is claimed can be readily understood. 

As for document D3 = WO 99 29124 (classified as P,X in the International Search 
Report), its publication date should have been identified in the description. 

3 Reference signs placed in parentheses should have been inserted into the claims 
to increase their intelligibility (see Rule 6.2(b) PCT). This applies to both the 
preamble and the characterising portion. 

Re Item VIII 

Certain observations on the international application 

1 Independent method claim 1 does not meet the requirement following from Article 
6 PCT taken in combination with Rule 6.3 PCT, that any independent claim must 
contain all the technical features essential to the definition of the invention. 
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In view of the description (see page 3, lines 9-19), it seems that transmitting 
signalling information from a first signalling point to a first gateway, formatting the 
signalling information at the first gateway into a format suitable for transmission 
over an IP network, transmitting the formatted information from the first gateway 
to a second gateway over an IP network, receiving the formatted information at 
the second gateway and recovering therefrom the original signalling information 
and transmitting the recovered signalling information to a second signalling point 
indeed represent essential features to define the invention (see also claims 2-6). 

An analogous objection is valid for independent apparatus claim 14 and the 
features from page 5, lines 6-1 1 (see also claim 15). 

2 Apparatus claim 14 includes a logical error because of claiming that the apparatus 
comprises an IP based network. It seems not possible that an apparatus 
comprises an IP based network. Hence, said wording renders the claim vague 
(Article 6 PCT). 

3 From the wording of claim 15 it seems that the "gateway device coupled to a 
signalling point and also to an IP based network" is identical to "the means for 
transmitting signalling information between signalling points via an IP based 
network" of claim 14. Having two different means which seem to have the same 
functionality renders the claim vague (Article 6 PCT). 

4 From the wording of claim 7 it is not clear what is carried by a first transmission 
network: "the signalling information" or "a subscriber-to-subscriber voice or data 
traffic channel" (Article 6 PCT). Further the "is" of "is carried" is missing. 

A related clarity problem exists for claim 25. 

5 The use of the undefined acronym SIP renders claim 22 vague because the 
meaning of the claim should be clear from the wording of the claim alone. The 
acronym should therefore be replaced by its extended version (Article 6 PCT). 
Further, the acronyms SIP, MAP and INAP are used on page 6 without presenting 
there extended versions. 

6 On page 9 line 15 of the description an "n" should be added to the word "give". 
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Further in line 18 the reference number of the gateway devices should be 
corrected to "10". 

7 Table 1 (page 12) contains the inequality "2=>n=>272 11 . This is logically not 
correct, because n could not be smaller or equal than 2 and at the same time 
greater or equal than 272. 
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the claims 



the drawings 



I | as amended under Article 34 
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| | as amended under Article 34 
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information between signalling points (3, 
9) of a telecommunications system, the 
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with a subscriber-to-subscriber (6, 7) 
voice or data traffic channel carried by 
a circuit switched channel transmission 
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a TCP/IP network (11) which is separate 
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Signalling in a Telecommunications System 

Field of the Invention 

5 The present invention relates to signalling in a telecommunications system and in 
particular, though not necessarily, to the transmission of signalling data associated 
with voice or data calls. 

Background to the Invention 

10 

In a telecommunications system, signalling equipment and signalling channels are 
required for the exchange of information between system elements or nodes. In 
particular, this internode signalling informs the nodes of what is to be performed 
when a telephone or data call is to be set up or released in so-called "circuit- 

15 switched" connections. Modern telecommunications systems now largely make use 
of Common Channel Signalling (CCS) whereby signalling information is 
transmitted on one or more dedicated signalling channels, distinct from the channels 
used to carry actual user information (e.g. voice or data). An important feature of 
CCS is that the same signalling system may support services in a variety of existing 

20 telecommunications protocols, e.g. Public Switched Telephone Network (PSTN), 
Integrated Services Digital Network (ISDN)* and Public Land Mobile Networks 
(PLMN), as well as proposed future protocols such as B-ISDN. enhancing greatly 
the interoperability of networks supporting different protocols. 

25 Currently, the predominant CCS is known as Signalling System Number 7 (SS7), 
defined in the ITU-T (International Telecommunications Union - Technical) 
recommendations starting with Q.700. SS7 is a packet switched system occupying 
one time slot per frame of the Time Division Multiple Access (TDMA) E.l or T.l 
transmission formats (the other time slots being available for user data). Individual 

30 signalling message packets (datagrams) are associated with respective individual 
telephone calls. As only a relatively small amount of signalling information is 
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associated with a single telephone call, a single SS7 channel is able to handle all 
signalling between two network nodes (termed "signalling points") for several 
thousands of calls. It is noted that the route taken by a signalling message in the 
SS7 network may be the same as that over which the associated telephone call is 
5 established, or it may be different. 

As already noted, SS7 (along with other CCS systems) is able to support a number 
of different telecommunications protocols (e.g. PSTN, ISDN, PLMN). In signal 
processing terms, SS7 comprises a Message Transfer Part (MTP) which deals with 
10 the physical transfer of signalling information over the signalling network, i.e. 
message formatting, error detection and correction, etc, and user parts and 
application parts which allow several "users" (i.e. ISDN User Part, Telephony User 
Part, etc) to send signals in' the same signalling network. 

15 SS7 makes use of addresses known as Point Codes to route signalling data through 
the "visibility area" of a telecommunications network, the visibility area typically 
being the network itself together with the interfaces between the network and 
"foreign" networks under the control of other operators, A Point Code is placed in 
the header of a signalling packet and is examined by a network signalling point (SP) 

20 upon receipt of the packet to determine the next hop for the packet en route to its 
destination. 

In an SS7 network, any change in the Point Code allocation within the visibility 
area requires the operator to update the Point Code database (or routing table) 

25 which exists in each SP of the network. This however adds significantly to the 
maintenance overheads of the network. The dedicated nature of SS7 makes it in 
general expensive to install and maintain (in relation to both hardware and 
software), a significant barrier especially to prospective new telecom operators. 
Furthermore, as an SS7 network occupies bandwidth on TDMA frames of the 

30 E.l/T.l transmission protocols (one slot per time frame), the bandwidth available 
for actual user call data is restricted. Yet another disadvantage of traditional 
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signalling architectures is that the interoperability of SS7 networks is limited due to 
the dedicated nature of the MTP physical layers. 

Summary of the Present Invention 

It is an object of the present invention to overcome or at least mitigate the above 
noted disadvantages of existing telecommunication signalling systems. 

According to a first aspect of the present invention there is provided a method of 
transmitting signalling information between signalling points of a 
telecommunications system, the method comprising transmitting signalling 
information between said signalling points via a IP based network. The method 
preferably including the steps of transmitting signalling information from a first 
signalling point to a first gateway, formatting the signalling information at the first 
gateway into a format suitable for transmission over an IP network, transmitting the 
formatted information from the first gateway to a second gateway over an IP 
network, receiving the formatted information at the second gateway and recovering 
therefrom the original signalling information, and transmitting the recovered 
signalling information to a second signalling point. 

Embodiments of the present invention enable the separation of information for 
transmission through the system into call information and signalling information.- 
The use of the IP based network for transmitting signalling information releases 
capacity in the originating system for use by call information. In addition, the use 
of the IP network reduces the need for conventional signalling infrastructure 
(although this may still be used in part). IP based networks offer increased 
flexibility (e.g. routers of the network have self-updating routing tables) and 
reduced operating, maintaining, and engineering costs in comparison with 
conventional telecommunications signalling networks. 
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Preferably, the signalling information being associated with a subscriber-to- 
subscriber voice or data traffic channel carried by a first transmission network. 

Preferably, said first transmission network is a circuit switched network, using for 
5 example PSTN, ISDN, or PLMN protocols, or a combination of these protocols. 

Preferably, said signalling points between which the user call information and the 
signalling information is transmitted are switching points (e.g. exchanges) of the 
telecommunication system, or signalling transfer points. The IP based network may 
l o also be used inter alia to transmit signalling information to and from Intelligent 
Network nodes. 

Signalling information may be transmitted between said signalling points in part via 
a packet switched signalling network different from said IP based network, 
1 5 signalling information being converted from one format to another at the network 

interfaces. For example, said packet switched signalling network may be a common 
channel signalling network such as a Signalling System No.7 (SS7) based network. 

In a preferred embodiment of the present invention, signalling information is 
20 transmitted between a group of locally arranged signalling points using an SS7 
network. Signalling information intended for signalling points outside the local 
area is transmitted to a gateway node which provides an interface between the SS7 
network and the IP network. In the same way, the gateway node provides an 
interface for signalling information transmitted through the IP network to a local 
25 signalling point. 

Preferably, the signalling data transmitted through the IP network comprises 
signalling information associated with call set-up and call termination in the first 
transmission network of the telecommunications system. Signalling information 
30 relating to call charging may also be transmitted through the IP network. 
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According to a second aspect of the present invention there is provided an apparatus 
for transmitting signalling information between signalling points of a 
telecommunications system, the apparatus include an Internet Protocol (IP) based 
network forming at least part of a transmission link between said signalling points, 

5 and means for transmitting signalling information between said signalling points via 
the IP based network. The apparatus preferably further include a gateway device 
coupled to a signalling point and also to an Internet Protocol (IP) based network, 
wherein the gateway device is arranged to receive signalling information from said 
signalling point coupled thereto and to convert that information into a format 

10 suitable for transmission over the IP network and to perform a reverse conversion 
for signalling information from the IP network. 

Preferably, the gateway device is a Signalling System No. 7 (SS7)/Internet Protocol 
(IP) gateway device. 

15 

In certain embodiments of the present invention, the gateway devices of the 
apparatus are standalone devices. In other embodiments, however, the gateway 
devices may be integrated into a signalling point or a signalling transfer point. 

20 The gateway nodes may be coupled to the IP network via respective Internet Access 
Servers. Alternatively, the gateway nodes may be coupled directly to the IP 
network. 

Preferably, the gateway nodes are coupled to respective signalling points/signalling 
25 transfer points via PCM or TDM A links, e.g. E. 1 (2Mb/s, 32 channels) or T. 1 
(1.5Mb/s, 24 channels). 

Preferably, the gateway nodes are coupled to respective IASs via packet switched 
data links, e.g. using ethernet or ATM. 



30 



WO 00/19694 




PCT/FI99/00790 



The gateway devices may be provided with conversion means for converting 
between the I SUP messaging format and the SIP messaging format; between an 
H.323 messaging format and the SS7 call set-up format, between I SUP and a 
network access server control protocol, e.g. etheric; or between I SUP and a voice- 
5 over-IP control protocol, e.g. Q.767++. 

The gateway devices may be provided with an interface for tunnelling SS7 
application part messages over IP. For example, the gateway devices may each 
have one of the following protocol stacks arranged on the SS7 and IP sides: 



SS7 side 


IP side 


ISUP/MTP 


ISUP/IP 


MAP/TCAP/MTP 


MAP/TCAP/IP 


INAP/TCAP/MTP 


INAP/TCAP/IP 



10 

The gateway nodes may be arranged to determine the IP routing address for a 
received message or series of messages from one or more of the Signalling Link 
Selection + Service Information Octet, Subsystem number, and Global Title 
Translation. 

15 

Preferably, the signalling information is associated with a subscriber-to-subscriber 
voice or data traffic channel carried by a first transmission network. 

According to a third aspect of the present invention there is provided a method of 
20 communicating voice and other user information between a pair of end users, a first 
of the end users having a circuit switched connection to a telecommunications 
network and the second of the end users having a packet switched connection to an 
IP network, the method comprising exchanging signalling information between the 
telecommunications network and the IP network via a gateway device arranged to 
25 convert the signalling data between a voice-over-IP format and an SS7 format. 



Brief Description of the Drawings 
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For a better understanding of the present invention and in order to show how the 
same may be carried into effect reference will now be made, by way of example, to 
the accompanying drawings, in which: 
5 Figure 1 illustrates schematically a telecommunications system comprising 

two interconnected telecommunications networks; 

Figure 2 illustrates functionally the architecture of a gateway device of the 
system of Figure 1 ; 

Figure 3 illustrates schematically the signal processing layers of the SS7 
10 protocol; 

Figure 4 illustrates the processing layers present at a gateway node of the 
system of Figure 1; 

Figure 5 illustrates the flow of signalling data associated with call set up and 
termination in the system of Figure 1; and 
1 5 Figure 6 is a flow diagram illustrating the signalling process employed in 

the system of Figure 1 . 

Detailed Description of Certain Embodiments 

20 A telecommunications system in which the present invention may be employed 
typically comprises one or more interconnected telecommunications networks. 
These networks may make use of the same teleconimuni cations protocols (e.g. 
ISDN, PSTN, PLMN) or may use different protocols. In addition, the networks 
may be operated by the same or by different operators. However, the networks 

25 have in common that they use Signalling System No. 7 for communicating 
signalling information between internally located signalling points (SP). 

Considering Figure 1, this illustrates a much simplified telecommunications system 
comprising only two telecommunications networks 1,2. Both of these networks 1,2 
30 are assumed to be Integrated Digital Services Networks (ISDN). Each network 
comprises a number of switching exchanges 3 interconnected by trunk lines 4. In 
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addition, a trunk line 5 provides a link between exchanges 3 of the two networks 
1,2. 

In order to connect a call, placed from a first subscriber telephone 6 (A-subscriber) 
5 to a second subscriber telephone 7 (B -subscriber) connected to local exchanges of 
the respective networks, it is necessary for the system to reserve a traffic channel 
between each of the four illustrated exchanges 3, using the trunk lines 4,5. Each 
traffic channel is a circuit switched channel, i.e. comprising a reserved time slot in 
each consecutive transmission frame, and as such the network through which a call 
10 is routed is referred to here as a "circuit-switched network". 

As already mentioned above, conventionally, the interexchange signalling required 
to set up the various circuit switched channels is conveyed by SS7. In the system of 
Figure 1, an SS7 network 8 is provided in each of the telecommunications networks 

15 1 ,2. Each SS7 network 8 handles the flow of signalling information between 
signalling points (e.g. exchanges 3) of the associated network. Signalling 
information may be routed directly between two signalling end points, or it may be 
routed through intermediate Signalling Transfer Points (STP) 9. It will be 
appreciated that although the SS7 networks are illustrated in Figure 1 as being 

20 distinct from the circuit switched network, the SS7 networks may make use of the 
trunk lines 4 for transmitting signalling data, and that the STPs 9 may be associated 
with respective exchanges 3, 

Each of the networks 1 ,2 comprises a gateway device 1 0 which provides an 
25 interface for the SS7 network 8 to an IP network 1 1 . In Figure 1, the gateway 

devices 10 are coupled to the IP network 1 1 via respective Internet Access Servers 
12, although it will be appreciated that this coupling may be achieved directly 
without intervening Internet Access Servers 12. 

30 It is noted here that the term "IP network" is intended to include networks utilising 
the current de facto IP standard as defined by the Internet Engineering Taskforce or 
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a future derivative thereof (including the TCP or UDP protocol layers). The 
network 1 1 may be a closed network under the control of the telecommunications 
network operator(s), i.e. an intranet, or an open network accessible through the 
World Wide Web (i.e. the Internet). In either case, the substitution of the IP 
5 network for a significant part of the SS7 network provides a number of significant 
advantages, chiefly a reduction in the signalling traffic and processing required in 
the conventional telecommunications network and replacement of expensive, 
dedicated telecommunications infrastructure with low cost, flexible datacom 
infrastructure. 

10 

For each of the networks 1,2, the gateway device 1 0 is coupled on the one side to 
the Internet Access Server 12, and on the other side to STPs 9 of the SS7 network 8. 
Whilst the gateway device 10 may be connected to every STP 9 of the SS7 network 
8, it is preferred that connection is made to only a subset of all STPs 9 of the SS7 
1 5 network 8, such that signalling information to be transmitted between a give STP 9 
and the gateway device 1 0 may require routing through one or more intermediate 
STPs 9. Figure 2 illustrates schematically a possible architecture for the gateway 
devices 12. 

20 It will be appreciated that signalling information to be transmitted from a signalling 
point of one network 1 ,2, to a signalling point of the other network, through the 
TCP/IP network 11, requires protocol conversion at both of the gateway devices 10. 
More particularly, it is necessary to process signalling messages such that the 
physical message construction, and associated error detection and correction 

25 processes etc., are appropriate for the medium over which the message is next to be 
transmitted. 

Figure 3 illustrates the seven layers (or levels) which compose the SS7 protocol. 
These layers will not be described here in detail, but rather the reader should make 
30 reference to the ITU-T recommendations starting with Q.700. It is sufficient here to 
note that layers 1 to 3 provide the physical, datalink, and network layers, whilst 
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layers 4 to 7 provide user parts and application parts which are generally network 
specific (in particular, the TCAP provides transaction capabilities for services such 
as TNAP, MAP, OMAP, etc.). 

5 Figure 4 illustrates the processing layers which are provided at the gateway device 

10 in order to provide for the conversion of signalling messages between the SS7 
protocol and the TCP/IP protocol. On the SS7 network side of the interface, there is 
provided the MTP of the SS7 protocol, whilst on the TCP/IP side the MTP is 
replaced by TCP/IP protocol layers. Signalling messages received at the gateway 

10 device 10 from the SS7 network 8 are thus processed through the MTP to retrieve 
the signalling information originally generated within an SP of the SS7 network by 
a user part. 

At the gateway device 10, this user part generated data is passed by the MTP to an 
15 intermediate processing layer (identified by reference numeral 13). This layer 13 
adds to each signalling message a header (9bits) indicating the number of octets 
which the message contains. The processed messages are then passed to the TCP/IP 
protocol layers where they are organised for transmission over the TCP/IP network 

1 1 via the IAS 12. A single TCP/IP datagram may contain several signalling 

20 messages, such that the datagram has the structure illustrated in Table 1 below, and 
where SIF is the Signalling Information Field and SIO is the Signalling Information 
Octet. 

In the same way, when signalling data is received at a gateway device 1 0 from the 
25 IAS 12, the signalling information is processed through the TCP/IP layers to 
recover the user part generated data, with the signalling message length header 
being removed in the intermediate layer 13, before passing the data to the MTP in 
preparation for transmission over the SS7 network 8. 

30 It is noted that Figure 4 illustrates a user part(s) layer above the MTP and TCP/IP 

layers. However, this layer is not normally utilised in the gateway device unless the 
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device is directly connected to a switching exchange 3 such that signalling 
information can be passed directly from the user parts (e.g. TUP, ISUP, etc.) to the 
TCP/IP layers and vice versa. 

5 It will also be appreciated that whilst signalling messages are routed in the SS7 
network using SS7 Point Codes, messages in the IP network are routed using IP 
addresses. Gateway devices may therefore be provided with a database mapping 
point codes to IP addresses, using dynamic updating if necessary. 

10 Figure 5 illustrates the flow of signalling information associated with set up and 
termination of a call between the two telephones 6,7 of Figure 1, where the 
signalling points are identified using the same symbols as are used in Figure 1. 
Figure 6 is a flow diagram illustrating the signalling process described above. 



15 It will be appreciated by the person of skill in the art that modifications may be 

made to the above described embodiments without departing from the scope of the 
present invention. For example, whilst the user voice or data channel has been 
described above as being a circuit switched channel (E.l/T.l), this channel may be 
provided, in whole or in part, by a packet switched channel, e.g. where the call is 

20 made from or to a mobile telephone registered with a mobile network utilising the 
proposed General Packet Radio Service (GSM phase 2+). 
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Claims 

1 . A method of transmitting signalling information between signalling points 
of a telecommunications system, the method comprising transmitting signalling 

5 information between said signalling points via Internet Protocol (IP) based network. 

2. A method according to claim 1, further comprising transmitting signalling 
information from a first signalling point to a first gateway. 

10 3 . A method according to any of the preceding claims, further comprising 

formatting the signalling information at the first gateway into a format suitable for 
transmission over an IP network. 

4. A method according to any of the preceding claims, further comprising 

1 5 transmitting the formatted information from the first gateway to a second gateway 
over an IP network. 

5. A method according to any of the preceding claims, further comprising 
receiving the formatted information at the second gateway and recovering therefrom 

20 the original signalling information. 

6. A method according to any of the preceding claims, further comprising 
transmitting the recovered signalling information to a second signalling point. 

25 7. A method according to any of the preceding claims, wherein the signalling 
information being associated with a subscriber-to-subscriber voice or data traffic 
channel carried by a first transmission network. 

8. A method according to claim 7, wherein said first transmission network is a 
30 circuit switched network. 
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9. A method according to any of the preceding claims, wherein said signalling 
points between which the user call information and the signalling information is 
transmitted are switching points of the telecommunication system. 

5 

10. A method according to any of the preceding claims and comprising 
transmitting signalling information between said signalling points in part via a 
packet switched signalling network different from said IP based network, signalling 
information being converted from one format to another at the signalling network 

1 0 interfaces. 

11. A method according to claim 10, wherein said packet switched signalling 
network is Signalling System No. 7 (SS7) based network. 

15 12. A method according to claim 1 1 and comprising transmitting signalling 
information between a group of locally arranged signalling points using an SS7 
network, whilst transmitting signalling information intended for signalling points 
outside the local area to a gateway device which provides an interface between the 
SS7 network and the IP network. 

20 

13. A method according to any of the preceding claims, wherein the signalling 
information transmitted through the IP network comprises signalling information 
associated with call set-up and call termination in the first transmission network of 
the telecommunications system. 

25 

1 4. An apparatus for transmitting signalling information between signalling 
points of a telecommunications system, the apparatus comprising: 

an Internet Protocol (IP) based network forming at least part of a 
transmission link between said signalling points; and 
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means for transmitting signalling information between said signalling points 
via the IP based network. 

15. An apparatus according to claim 14, further comprising a gateway device 
5 coupled to a signalling point and also to an Internet Protocol (IP) based network, 

wherein the gateway device is arranged to receive signalling information 
from said signalling point coupled thereto and to convert that information into a 
format suitable for transmission over the IP network and to perform a reverse 
conversion for signalling information from the IP network. 

10 

1 6. An apparatus according to claim 1 5, wherein the gateway device is a 
Signalling System No.7 (SS7)/Intemet Protocol (IP) gateway device. 

17. An apparatus according to claims 15 or 16, wherein the gateway device is a 
1 5 standalone device. 

1 8. An apparatus according to any one of claims 1 5-1 7 , wherein the gateway 
device is integrated into respective signalling point. 

20 19. An apparatus according to any one of claims 15-18, wherein the gateway 
device is coupled to the IP network via respective Internet Access Server (IAS). 

20. An apparatus according to claim 19, wherein the gateway device is coupled 
to respective IAS via packet switched data links. 

25 

21 . An apparatus according to any one of claims 15-20, wherein the gateway 
device is coupled to respective signalling point via PCM or TDMA links. 

22. An apparatus according to any one of claims 15-21, wherein the gateway 
30 device is provided with conversion means for converting between: the I SUP 
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messaging format and the SIP messaging format; an H.323 messaging format and 
the SS7 call set-up format; ISUP and a network access server control protocol; or 
between ISUP and a voice-over-IP control protocol. 

5 23. An apparatus according to any one of the claims 15-22, wherein the gateway 
device may be provided with an interface for tunnelling SS7 application part 
messages over IP. 

24. An apparatus according to any one of the claims 15-23, wherein the gateway 
1 0 device is arranged to determine the IP routing address for a received message or 

series of messages from one or more of: the Signalling Link Selection + Service 
Information Octet; Subsystem number; and Global Title Translation. 

25. An apparatus according to any one of the claims 14-24, wherein signalling 
1 5 information is associated with a subscriber-to-subscriber voice or data traffic 

channel carried by a first transmission network. 

26. A method of communicating voice and other user information between a 
pair of end users, a first of the end users having a circuit switched connection to a 

20 telecommunications network and the second of the end users having a packet 
switched connection to an IP network, the method comprising exchanging 
signalling information between the telecommunications network and the IP network 
via a gateway device arranged to convert the signalling data between a voice=over^ 
IP format and a SS7 format. 
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